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Tm^^l^APTCtl TJC AGENTS 
The present inyeaatioii relates to a novel da^s of compouiids, their 
salts, pharznaceutical compositioaB comprimng tihein> processes for maJdug 
theiDL and their use in therapy <?f tiie human body. In particular, the 
5 invention relates to novel eulphonaxnide, sulphamate and sulphamide 
' defrivatives which xnodulate ihs procesaing of APP by y-secretase, and 
hence are nsefiil in the treatment or prevention of Alzheiiner^a disease* 
AhOieinier^s disease CAD) is tide most prevalent form of demantia. 
Althnngh primarily a disease of the elderly^ aSecfing^xip to 10% of 'She 
10 population over tho sge of 65, AD also effects sigzuficant numbers of 

younger patients with a genetic predisposition. It is a neurodegenerative 
disorder, clinically characterized by pix^gressive loss of memory and 
cognitive function, and pathologically charaetexized by the deposition of 
ezAracelluIar proteinaceous plaques in the cortical and associatrve brain 
15 regions of sufferers- These plaques mainly comprise fibrillar aggregates of 
p-amyloid peptide CA^). The role of secretases, indiiding the putative y- 
secretase, in the processing of amyloid precursor protdba (APP) to form Ap 
is well documented in the literature and is reviewed, for osample^ in WO 
01/70677. 

20 There are l^elatively few reports in the literature of compounds with 

xohibitoxy activity towards Y-secretasej as measured in cell-abased assays. 
These are reviewed in WO 01/70677. Mkoy of the relevant compounds are 
peptides or peptide derivatives* 

WO 01/70677 and WO 02/36555 disclose, respectively, 
25 sulpbonamido- and sulphamido-substituted bridged bicydloalkyl 

derivatives which are believed to be mseful in the treatment of Alzheimer's 
disease, but do not disclose or suggest compounds in accordance with the 
present invention. 

The present invention provides a novel class of bridged bicycloalfcyl 
30 sulphonamide, sulphamate and eulphamide derivatives which show a 




particularly strong inHMtioxx of the proces^ong of APP by the putative y- 
secretaBe, thus are xteefiil in the treatmsn* at pr&ventiotL of iUD. 

Accordiaig to the mventlaa ihsre is provided a compound of fiormula 

I: 




wherein Hie pyrazol© group is attached at one of the positions xadicated by 
an asterisk and X is attached at a position adjacent iiiereto; . - - . 

X represents H, OH, Ci-4alkoxy, CI or F; 
Y represents a bond, O or WS?; 
10 Ar represents phenyl or 6-membered heteroaryl, either of which 

bears 0-3 subsidtuents indep^dently selected &om halogeoo, CF3, CHF^ 
CHsP, NO2, CN, OCF3, Cwalkyl and Cx-isalkosy; 

represents a hydrocaibon gronp of 1-5 carbon atoupie which, is 
optionally substituted with up to 3 halc^gen atoms; and 
15 B? represents a hydrocarbon group of l-lO carbon atoms which is 

optionally stQjstituied with up to 3 halogen atoms, orheteroaxylof 5 or 6 
XTjig atoms optionally beacixs^ -up to 2 substitueats xodepesndantly selected 
firom halog^en, CHFg, CHsF, NQ2» CN, OCFs, Ci.6alkyl and Ci^-dalkosy; 
or -when Y represents NR^^ and together may complete a heterocydlie 
20 ring of up to 6 members whidb. optionally bears up to 3 substituents 

independently selected from halogen, CF3, CHF52, CHMF, NOa, CN, OCF3, 
Ci-ealkyl and Gi-aaLkoxy; 

represents H or Ca^^alkyl, or together with Rs completes a 
heterocyclic ring^ as defined above; 
25 or a pharmaceutically acceptable salt thereof. 

It will be readily apparent to those skilled in the art that any 
compound in accordance with formula I may esist in two enantiomexic 
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foirms, depezLdmg on ^p?Mch of the ting positicms indicated by an astoriek is 
bonded to the pjorazole xit^. Fonnnla I thus encompasses enantiomerB of 
foxmnlae Ila and lib: 




na 

5 




•wixer^in X, Ar, and are as defined previously; 
and also enantiomers of formulae Ula and lUb: 



10 




wherein X, Y, Ar, Ei* and a» as defined previously. 

It -will also be apparent that when X represents H &3cmula Ha is 
identical to formula Ula and formula lib is identical to fiocrmala TTTh 
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K is to be enq»hafiised iibat the invBntLan. for each compound in 
aecoidance wilih fbnmala I, encompasses Iwth enantiomfiric forms, BiiihOT 
as iLomodbiral compounds or fts mhcfcnres of esnantionifirB in any laoportdcm- 
la a preferred embodiment of iiiB iawlaon, «ie compound of 
5 fiwmula I is a homochital compound of fermula Ha os fimnola ma, or a 
pbarmacentieaUy acceptable salt thereo£ 

Where a variable occurs more than once in formxda I or in a 
substituent thereoJ^ the individual occurrences of lihat variable are 
independent of each otibier, unless otherwise specified. 
10 As}Medlierein,thescq>ression'liydrocarbang^^ 

«insisting solely ofcwbon and bardwn atoms, Siich groups may 
comprise linear, branched or cydic stroctures, singly or in any 
combination conastent with iihe indicated maximnTn number of carbon 
atoms, and may be satorated or unsaturated, including aromatic when the 
15 buUcated maximum number of carbon atoms so permits. 

As used herein, tibie eaipresfflan "Cv^UsyV where xis an integer 
greater than 1 refers to sfcraighirchainfid and htanQhed albjl groups 
wherein the number of constituent carbon atoms is in the range 1 to x. 
Particular al^l groups are methyl, ethyl, n-propyl, iaopropyl and t-butyL 
20 Derived expressions such as *'C2-6aIkenyr, '^ydroayCi-^altyr, 

"heteroajiylCi-ealkyl", "Ca-salkynyr and "Cj-^alkosy" are to be construed in 
an analogous manner. Most suitably, the mauber of carbon atoms in such 

groups is not m<nre than 6, 

The eacpreseion "Ca-acycloalkji* as used herein refers to nonaromatio 
2S mono<^dic hydrocarbon i±Qg systems comprising from 3 to 6 ring atoms. 
Examples include cydopropyl, cyddbulyl, cysdopenSyl, qyidoheayl and 
(Tdtohezenyl. 

The espression "cydoalkylallsyr as used herein includes groups 
such as cydopropjAmeliiyl, cydlobutylmethyl, cydopenlylmethyl and 
30 • cydohe^lroethyl. 
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Tlie term "halogen.'' as used herein includes fUiorme, dhloriae, 
bromine djoid jodixLe, of ^hich fluoiine and chlorinje are pi'e&zred. 

For use in medicina, the compoimds of &2riz^ 
ofpharmaceuttcalLyacedpt^^ Otibeir salts znay^hower^CT, Ik useful 

5 m the preparatioix of the compounds of fenxrala I or of their 
pharnaaoeutit^y acceptable salte. SuitaUe phaxTxiacauticall^ 
salts of the compouads of tibi^ invention induda add addition ^ts which 
may, for esample, be formed by mi-ring a eolutioGCL of the compound 
according to the inventiozi with a solution of a phaixnaceutically acceptable 

10 . acid such as hydrochloric acid, sulphuric acdd, ip.eth a-nesulphomc acid, 

benzeuesulphonic acid, fbmaric acid, xaaldlc acid, sucdmc acid^ acetic acid, 
benzoic acid, oxalic acid^ citric add, tartaric acid, carbonic add or 
phosphozic acid. Alternatively, where the compound of the inventiozi 
carries an addic moiet7> a phannaceutically acceptable salt may be formed 

15 by neutralisation of said acidic moiety with a suitable base. Examples of 
pharmaceutically acceptable aalts thu& formed indude alkali mfttRl salts 
such as sodium or potassium salts; ammonium salte; alkaline earth metal 
salts such as caldxnn or magnesium salts; and salts formed with suitable 
organic bases, such as amine salts (^ndudin^ pyrLdinium. salts) and 

20 qoatemazy ammonium salts. 

Where the compounds according to the invention have at least one 
afirymmetxic centre^ they may accordingly esdst as enantiomers* Where the 
compoimds according to the invention possess two or more asymmetric 
centres, they may additionally esd^ as diastereoisom^rs. It is to be 

25 understood that all such isomers and mixfarres thereof in any proportion 
are encompassed within tihe scope of the present invention. 

In the compounds of formula 2, X preferably represente H, OH or F, 
more preferably H or F. In one particidar embodiment, 3?1 is EL In another 
particular embodiment, X is F, MbstprefOTably,XisH. 

30 At represents phenyl or 6-menxbered hefcaraaryl, either of whidi 

hears 0-3 aufastittients independently selected firmn halogCTi^ GFa* OHFs, 





CHsaF, NOzt CN, OCEFa, Ci^alkyl and Gx^sSkasj. Examples of suitable 6- 
niembeFed heteroaxyl groups represented by Ar inctude pyridyl, pyrazinyl, 
pyimddmyl, pyddazii^l aiwl triazinyl, of wbich pyridyl is a prefeerred 
example. Frefi^rably^ the phenyl or heteroaiTl ri^ 

6 substitaents. Preferred subslltuents mdlude halogen (especi^^ 

and fluorineX CSNT, Ci-eaDgd (especiaUy niethyl), Ci-galkoacr (especially 
methosy), OCFa and CSPs- If two or more substituenta are present^ 
preferably not more than one of them is other than halogen or aUsyL 
Examples of groups represented by Ar include phenyl;, manohalophenyL 

10 dihalophenyl, trihalophenyl, ^granophenyl, methylphenyl, methoxyphmyl, 
tzifluoromethylpben^d, tiiflTjtoromethoxyphenyl, pyridyl, monohalopyddTl 
and tiiflxioromethylpyridyl, wh^ein "lialo" refers to fluoro or chLoro. 
Suitable speciELc values for Ar include 2-fluorophenyl, 2<Morophen7l, 3- 
fluorophenyl, 4:-fluorophexiyl, 4-chlorophenyi, 2^4-difLuoiophen3^ 2,4- 

15 dicblorophenylp 3.4-difluoropihenyl^ S,4-dichIorophenyl, 3-cfaloro-4- 

fluorophenyl, 3,4,6-trifluoraphenyl, 4-eyanGphenyl, 4-methylphenyl3 4- 
methosTphenylf 2<trifltiorojnethyl)pheoayl, 4-(trifluoromethyl)phenyl7 4- 
(tzi£luoromethQ2y)phenyl, pyiidin-2-yL, pyridin-3-yl, pyridin-4-yl, pyrazin- 
2-yl, 5-methylpyrLdin-2-yl, 6-fluoropyridin-2-yl, 5-cMoTOpyrMiui-2-yi3i 5- 

20 (ti^uoroniefthyi)pyridin-2-yl aad 6-<trifIiiDromethyl)pyridin-3-yl. 

Preferred examples include S-fluorophenyl, 2-chlorophenyl, 3-fIuorophenyl, 
4-fluorophfinyl, 4-chlQrophenyly 2,4-difluoraphenyl, 2,4-dicblorophenyl, 3,4- 
difluorophenyl, 3,4-dicbloroidienyi, 3-diloro-4-fluorophenyl, 4- 
(tri£luoromethyl)phenyl, pyridin-2-yl, pyridin-3-yl and pyrLdia-4-yL 

25 In a particularly preferred embodiment^, Ar represents 4- 

fluorophenyL 

represents a hydrocarbon group of 1-5 carbon atoms which is 
optiohally substituted ^th up to 3 halogen atoms, and thus may comprise 
cydic or ac^x^lic hydrocarbon residues or combinatiozus thereof, saturated 
30 . or imsatwated, up to a maximum of 5 carbon atoms in total. The 

hydrqcarfaon group represented by JK^ is preferably unsubstxtated or is 
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substituted wiiJi up to 3 fliiorii^ atoms Bxainplesiiidudoiiiethyl, etbyl. 

n-propyl, isopropyl, n-bulg)!. aeo-W, t-butyl, fluotom«aiyl, 
dmuoromethyl, trmuflraniBaiyl. 2,2^tri^ 

5 aaid 2 A2-trifluoroeth3*- Most praJBiably, Ki repreaents meai^ 

Sxutabte hydrocarbon groups lepresentedby B?iiMslude alkyl. 
cydoalkyl, cydo3lkyl«lfeyl. albenyl, phetr^l andbeii2?yl groups qptionaJly 
bearing np to 3 balogeii aubsfcituents, the preferred lialogen «abaiita«at 
being fluorine or cMoi^, eapeciaUy fluorine. Said alkyl, cycloalkyl, 
10 <grdoaU^lal^l and alkenyl groups tjpi^ 
' atoii/ExainpleBofbyiicaxb^'^^^ 

represented by include 4-fluoroplienyl, benzyl, n-propyl, 2,2- 
dimetbylp*opyl» a-baJgrl, isopropyi. t-bufj^, 2.2,2-trifluoroetbyl, 3 ,3> 
trifluoiopropfyl, allyl, (ydobuiyl and t^opwpylmettiyi. 
15 Heteroaiyl groups resented by E? are either S-membered or 6- 

membered and are optianaUy substiivfced as defined pieviously. Preferred 
5-inembered heteroaiyi gnmpg include those containing a sulphnr atom, 
such as thienyl, tbiathia^olyl andisottUuwlyL Preferred 6-nifimbered 
heteroaryl groups indudepyridyl, in pardcularS-pyridyL Preferred 
20 sidisfcituents indude halogen (especiaHy dilorine or fluorine), CFs and 

allsyl (audi as methyl). If two or more substituents are present, preferably 
not mor« than one of them is other than halogen or aliyL Preferred 
heteioaiyl groups axe unsubsiituied or monosubatituted Mviib. halogen. 

man R2 represents an optionally substituted phenyl or heteroaryl 

26 group, Y is preferably a bond- 
When Y represents NR3, E* may combine with to complete a 
heterocydic ling of up to 6 members which ia optionally substituted as 
defined previously. Said ring preferably conges at most one heteroatom 
selected fir om O. N and S in addHdon to the mtrogen to whidi and B? 

30 aremotuaJlyatbadied. Suitable rings indud»aw*idinyl,pyrrd!idinyl. 
piperidinyi, piperaanyl, moipboliayl and thiomorphoEnyL Preferred 
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siibstitafints indnde GFa, halogeu iespedaOy chlorine or fluorine) and 
alkyl such as mettLji, If two wmre sttbstituents are present, preferably 
not more fr«-n one of iiiem is other tban ihalog^ or a]kyl.« 

R8 may altemaliv^ly i^present H or Cintalkyl, such as methyl. 
5 Preferably, represent? H or completes a ring ^th R^. 

In one subset of the compounds of fiumolal, Yia a bond and R^ is 
hydrocarbon of up to 6 carbon atoms, optaonally bearing up to 8 fluorine or 
chlorine subsiituents, or 5- or 6-men3bered heteroaryl which is optionally 
substituted as desezibad previously. Within Ihis embodiment, suitable 
10 identities for R^ include n4>utyl» 4-fiuorqphBnyl, ^thienyl, 5*«hloro-2- 
thienyl, S-isothjLazolyl and fi-cbloro-a-pyrid^l. 

In a second subset of the compounds of formula I, Yia O andR^ 
represents alkyl^ alkenyl, cydoalkyl or cycloalkylalkyl of up to 6 carbon 
atoms which is option^y substituted with up to 3 fluorine atoin^. 
15 In a third subset of the compounds of formula I, Y is NH or NMe 

and R^ represents alkyL fiuUkenyl, cydoalkyl or cyeloalkylaliyl of up to 6 
carbon atoms which is optionally substituted with up to 3 fluorine atoms. 
In a fourth subset of the compounds of formula Y represents NR^ 
and R^ and R^ complete a heterocladic ring as described previously. 
30 Specific ecKamples of comjiounds in accordance witii the invention 

induda the compounds of forxnula lEa or formula Ila in which X is H, Ar is 
4-fluorqpheny]^ R^ is methyl and IT, and (where relevant) are as 
shown in the following table: 



Y 


m 




bond 


n~but;yl 




bond 


4-£luorQphenyl 




bond 


5-diloro-2-thienyl 




bond 


5-iso1hiazolyl 




bond 


6-chloxopyridin-3-yl 




bond 


2-thienyl 




O 


n-propyl 
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Y 

O 










2,2,S-1?ifLaoroeth.5i 


H 


~ NB" 


n-prqpyl 


H 




n-propyi 






cydtobxityl 


H 


KB? 




metihyl 






lidioyl 







inliibitors of y secretase. 

The invention also provides pha^anaceutol con^ositions 

5 cotiqmBiBgonearwrecmiipc^ 

jdxaxni^ceutic^^oceptablecarrier. Preferably these con.pom1i<ms are m 
umt dosage forms ^ as tablets, pillfl, capsules, powders, granules, 
Hterile parenteral solutions or suspeosious, «»otered aerosol or Ixquxd 
sprays, drops, aiupoules, traiisdexonal patches, a.-oto-injector dev«:es or 
10 suppomtcri^; for oral, parenteral, intranasal, sublix^ or rectal 

adrnxxdstration^orforadim^stratianl^inl^ati^^ 'The 
principal active ingredient t^^picaUy is inWmih apharinax^atcal 
canier. e.g. conventional tableting ingredients such as com starch, laetose, 
auerose. sorbitol, talc, stearic acid, xnagnesiuxn stearate and dicaldum 
15 phosphate, or guii«,disper^ agents, suspending agents or 

such as sorbitan xnonooleate and polyethylene glycol, and other 
phaimacertAcal dfluents, e.g. wat«, to &im a homogeneous 
preformulation compo^tiwi containing a compound of the present 
invention, oraph^rmacauticaDyacceptablesaltthereof. menxefemng 

20 to fhsse pr^fbrmolationcainpositions as hoinogeneous, it is meant that the 
• acfciveingtcdientisdispe^edeveiJythxcagboutthecompositionsothat 

iihe composition may be readi]^ subdivided into equally e£feciive unxt 




dosage fbrms such as tablets, piUs and capsules. Tbis prefomralation 
composition is Hbsax subdivided into -anit dosage fozsxka of the type described 
above contai2:ting firom 0.1 to about SOO mg of tihe actrro ingr edient of the 
present invention^ laical imit dos^ forms contain from 1 to 100 mg, for 
ezamplel, 2, 5, 10, 26, 60 or 100 ing, of the active ingredient. Tabletsor 
piUfi of the no^el compositLon can be coated or o&erwise compovmLded to 
provide a dosage fbim afEbrding the advantage of porolonged action. For 
es:axQple, the tablet or pill caa cozr^xiise an inner dosage and an outer 
dosage componetit, the latter being in the form of an envelope over the 
former. The two components can be separated by an ent^xc layer which 
serves to resist disintegration id the stofrTacH and perants iiie inxi^ 
component to pass intact into the duodeaxim or to be delayed in release. A 
variety of materials can be used for such enteric layers or coatings, such 
materials indudiiig a numb^ qf polymeric adds and mistures of polymeric 
acids with such materials as shellac, cetyl alcohol and eeUulose acetate. 

The liquid forms in whidbi the novel compositions of the present 
invention may be incorporated fin: administration orally or by iiQection 
include aqueous solutions, liquid- or gel-fi31ed capsules, suitably flavoured 
syrups, aqueous or oil suspestsioasj and flavoured emulsions with edible 
oils such as cottonseed col, sesame oil, coconut oil or peanut oil, as well as 
elixirs and similar pharmaceutical vehicles. Suitable dispersing or 
suspending ageuts for aqueous suspensions include S3mtheti[c and natural 
gums such as tragacanth, acacia, alginate, deadTEm, sodium 
carbosymethylceUulose^ methylcellulo^e, polyCethylene glycol):, 
poly(vinyIpyrroIidone) or gelatin. 

The present invention also provides a compound of the invention or 
a pharmaceutically acceptable salt thereof for use in a method of 
treatmeod: of the bn-m^^ body. Preferably the treatment is for a condition 
assoaated with the deposition of P'^amyloid* Preferably the condition is a 
neurological disease having associated ^amyloid deposition such, as 
Alzhgimer^s disease. 
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The preseat invention foittor provides the Tase of a compound of th« 
present invention or a phaxmaceutically acceptable aalt theieof in tiie 
niannfecfcdie of a medicament fiw fareating or preventing Abih^mer's 
disease. 

. Also disdoeed is, a mefliod of treatment of a subject suffering 

prime to iUzheimei^ disease wMit con^irises admi^^ 
aulgect an eEfedEwe amount of a compound according to lihe pi^ 

invention or a phaimflceolically acceptaWe sett thereofc 

Por treating or preventing Alzhdmer's disease, a suitable dosage 
level i5 about 0.01 to 250 mg/Tsg per day. pr^aWy about 0.01 to 100 
nigy^ p^ dky^nib-re pxe^bly -about 0.05 to 50 n«^ 
day. and for the most preferred compounds, about 0.1 to 10 mgfl^ «f body 
weightperday. The compounds may be administered on a regimen of 1 to 
Atimesperday. In some cases, however, a dosage outside these limits 
■may be used. 

The compounds of formula I may be prepared by reaction of an 
amioe (1) with B^Y-SOaCl: 




(1) 

whereX,Y.Ar,RiandB?havQtheBam©.mBaning8asb«forB. Tiereaction 
takes place in an aprolde solvent such as didiloromethane in tb© presence 
of a base such as triethyiamine or pyridine. 

The amines (1) may be prepared by treatmetnt of the sulphinamides 

(2)^thacid: 



3 




% 
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At 

(2) 

whereX At and Behave the same meaiiiiog9a9befiire. The reaction may 
be c&eimd out at 0<»C naing anhyditjua HCl in dioxaa. 

The sulphiaaxcddes (2) axe available £rom the reductum of imiaes 
(Sa), whidh aire ±a turn available feom the cond&nsalion of ketones C3b) 
with t-Bu-SO-NHa: 

■b} 

(a) Z = t>-Bu-S(0)-lSr 

(b) Z=0 

(3) 

where X, Ar and have the same mflaninsa as before. The condeneatiaa 
takes place in refluxms TEIF in the pieBeace of titaxiiumCIV) ethoxide, 
10 while the redaction may be efEected nsiag: sodium borohydride in me^^ianol 
at QoC. 

The ketones <Sb) xnay be prepared 1^ couplioe of boronates (4) with 
pyrazole deri^ratives (6): 

M) - (5) 

15 Tdiereia represents H or CueaDsyl^ or the two OR* groups complete a 
cyclic boronate estar such as the pdnacolatey L represents a leaving* group 
such as triflatd, brcntiid& or iodidd (preferably triflateX and X, Ar and R^^ 
have the same meanmgs as be&re. The eoTrpImg^ takes place in the 
. presence of a Pd catalyst such as 

20 Cgfrg&is(tTiphenylphosphiQe)pg^ll^ typically- in the presence of an 
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inoigBDic base such as potassium acetate or potasaiam carbonate in DMF 
at lOOoC. 

Boranates (4) may be px«par©d by leadian of triflates (6) with, a 
auitable boron reagent, audi as bis(pi»aoola±o)daboron: 




OTf 



(6) 

wherein Tf represents triflnoroni^thanesulphonyl andXhas the same 
meamng as before. The reaction takes place lander the same conditions as 
the cot^jlmg of (4) and (5), althou^ the preferred catalyst is [1,1 - 
biB(diplienylphosphino>feixocenfi]dichlOTOpanadii«n(II)- 

Triflates (6) are prepared ft»m phenols (7) by reaction with triflic 

anhjrdride: 

-\ OH 

* 

(7) ^ 

where and Xhaa the same meaning as before. The reaction takes place in 
dichloromethane solntion at O^C in the presence of a base such as pyridine. 

The phenols (7) in whidhXis H are known in the literature CJ. Org, 
Chem- 1982, 47, 4329), and the other can^pounda of formula C7) may be 
prepared analogously, or by suitable manipulatian <e^ halogenation) of 
(7)CX = H). 

Pjnrazoles (5) in which L is triflate are accessible firom the reaction 
of alkyaes Ar-CM>C03Me wiiii RiNHNHa and txeatment of iiie resulting 
pjrrazolones with triflic axihydride. Pyrazbles <S) in which L is Br are 
available by reaction of nonaflates (8) with ArZnBr: 




1 



20 
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(8) 

where Nf represents nonafluoitibatanesulfbi^yl^ and Ar and Ri have the 
same xneaxdng as before. 

Oompomids of fcGmmla I in which Y represents NK^ may also be 
S prepared by condensation of ketones C3b) wiiix E^BSNSOaNHa, fbUow^ by 
reduction of the restdtingstdphamoylix]^ The condensation may be 
carried out by xefluxuig the reagexcte in IHF in tSie xxtesanoe of 
titaniumdV) ethoxide for 16 hours, while the reduction may be carried out 
usir^ sodium bozubydride hi methanol at 0°G. 
10 A further route to compounds of formula I m which Y represents O 

or NB3 comprises reaction of amines (1) with catechol sulphate and 
treatment of the resulting (2-hydrosyphenyl)sulphamates with R^OH or 
RSR^NH as appropriate. 

It will also be appreciated that where more than one isomer can be 
15 obtained &om a rea cti o n then the resulting mixture of isomers ^q^* he 
separated by conventioiial meaEis. 

Where the above-described process for the preparation of the 
compounds according to the invention gives rise to mistorea of 
stereoisomer, these isomers may be separated by conventional techniqpies 
such as preparative dbromatography The novel compoimda maybe 
prepared in racemdc form, or individual enantiomers may be prepared 
either by enantiospedfic synthesis or by resolution. The novel compounds 
may, for example, be resolved mto their component enantiiozners by 
standard techniques such as preparative HPLO, or the &nnatiozL of 
26 di^tweomeric pabrs by salt formation with an optically active acid, such 
as C-y^-p-toluoyl-d-tartaric add and/or (+)-di-p-toluoyU-tartaric acid, 
followed by fractional oystallization and r^eneration of the free base. 
The novel compounds may also be resolved by formation of diastereomeiic 
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esters or anddes, followed by chromatographic separatioii and removal of 
iOiB ehical anxOiaiy. Atternativdy, sach techmqiiea may be 
raoemic syaiiheticprecnrsorB of the oxmpounds of iixtex«st. 

In a prafenced route to enantiodoezicaUy pore coimpounda of fomnila 
I. racemic intennsdiatea CD are sulgected to preparative chiral HPLC to 
provide the eozresponding homocfadral intaxxnediaies, ^rfbich. are then 
converted to homochiral compounds of fbnnula I hy the routes indicated 
above. 

Where they are not commercially available, the starting materials 
and reagents used in the above-described synthetic schemes maybe 
prepared by conventional mBans. 

During any of ttie above synthetic sequences it maybe necessary 
and/or desnabla to protect sensitave or reactive groups ou any of the 
molecules concerned. This may be achieved by means of conventional 
protectfaig groups, trach. as those described in Protective Groups in Organic 
Chemistry, ed. McQmie, Plenum Press. 1973; and T.W. Greene & 

P.G.M. Wots, Protective Groups in Organic Synthesis, John TOey & Sons, 
1991. The protecting groups may be removed at a convenient subsequent 
$te^^ using metiiads known &om the art. 

An assay which be used to determine the level of activilgr of 
compounds of the present invention is described iaWOOl/70677. A 
preferred assay to deteroiine such activity is as follows: 

1) SH-SY5Y cells stably o^^esrpressiDg iiie ^APP O-terminal fragment 
SPA4CT, are cultured at 50-70% confluency, lOmM sodiam bulyrate ie 
added 4 Hours prior to plating. 

2) Cells are plated in 96-v?ell plates at 35,000 cells/well/lOOpL in 
Dulbeccos Tn^n^mttT essential medium (DMEM) (phenol red-free) + 10% 
fcetal bovine serum (J!BS), SOinM HBPBS bufier (pH7,3), 1% glutamioe. 
3) Make dilutioiisofthe compound plate. Dilute stock solutian 18.2x 
to 5.S% DHSO and llx final compound concentration. Mix compounds 
vigorously store at 4''C untfl use. 
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4) Add IOjjL oompound/well, geatly mix and leave for ISh at 37«C, B% 
CO2. 

6) Prepare reagents necessaiy to determine aiOTloid peptide levels^ far 
esamplfi by Homogeneousi Tixae.Resob'ed Fluoreecence CBTBF) assay. 
5 6) Hate 160}iL aliquotB of HTRF reagent mixture to each, well of a 
Hack 96-weIl ECTEF plate. 

7> Tranafer 40|iL canditiosbed aupenoataat firom cell plate to BTELff 
plate. JVGx and store at 4*0 &r 18 houxs. 

8) To determine if eompoundd eare CTtotosic fbllowing- oompomid 

10 adnunistratian, cell -viabilily ia assessed by the use of redas: dye reduction. 
A typical example is a combixiation of redox dye MZTS (PromjBga) and the 
electron coupling reagent PES, This inisture is made up according to the 
manufkcturer's instructions and left at room temperature. 

9) Add lOfjOyweUMTSflPBS solution to the cells; mix and leave at 
15 37^C. 

10) Read plate when fixe absorbanjce values are approximately 0.4 — 0.8. 
CMix briefly before reading to dieperse the reduced formazan product). 

11) Quantitate an^L^d beta 40 peptide using an HTRF plate reader. 
Alternative assays are described inSiooAemis^, 2000, 39^0), 

8698-8704. 

See also, J. Neurosaenee Methods, 2000, 102, 61-68. 
The compounds of the present invention show unexpectedly high 
affinities as meaauied hy the aborve assays. Thus the following Examples 
aU had an ED50 of less than 50nM, lypically less than lOnM, and 
frequently less than InM in at least one of the above assays. In general, 
the compoimds also exhibit good oral bioavailability and/or brain 
penetration, and/or are largely free from undesirable biological 
interactiana like^ to lead to toaac side sflfects. 

The followic^ exanqiles illusteate &e present invention. 

ESXAMPUBS 

Xntermediate A 
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To a solution of methyl 4-C£ltioroplieiiyi)propynoate (J. Org. Chem. 1987, 
fi2C16), 3662-8) (13g , Tammfll) in methanol (fipml) was added water (60nal) 
followed by mstihylhydrazine (4inl, 77mmol), the miadrare was stirred for 

5 6hrs at 60«»C then left to stand overnigbt. The solid was filtered axid 
washed with water then a TnTniiTHiTn volmne of meiihanol and dried 
Qverm^t. aflfording 7.7g of 6-(4-fhiotophfinyD-l-mefihyI-l,2- 
dihydropyrazol-S-one (55%). 5 GH, 500MHz, CDCas) 3.88 (SH, s), 5.68 (IH, 
s), 7.13-7.17 (2H, m3. 7,37-7.40 C2H, m). 

10 To a cooled suspension of the above pyrazolone Cl5.5g, 81 mmol) in dry 
pyridine (100ml) was added in three portions trifluoromethanesulflmie 
anhydride (24g, 85 mmol) maintaiaingthe temperature below SO. The 
cooling bath was then removed and the reaction was starred for two hours 
before pouring into 2M hydrochlaric acid and extracting into ethyl acetate. 

15 The organic layer was washed with hrine, saturated sodiiam hydrogen 

carbonate, and dried (sodium sulphate), filtered and evaporated to yield a 
residue which was diesplved in toluene and evaporated and. then dissolved 
in iBCthiSxane and filtared through a plug of silica, eluting with 
dicbloiYnnethane. The solvent was evaporated to yield product as a 

20 colourless oil (23.4g, 89%) & (iH, 500MHz, CaXSa) 8,80 (3H,s), 6.14 (IH, e), 
7.15-7.19 (2H. m). 7.38-7.42 C2H, m). 



Intermediate B 




26 Stenl 
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Hacemic 2-hydrosy-5,6,V,S,9,10-hexalordro-6,9- 

mettianobenzoMISlaaittilea-ll-oiie (J. Org. Chem 1882, 47, 4329) was 
resolved using a Bexger SPC aemi-preparaMve instrument (chiralpak AS 
C25 X 2 em, 20 mn); US% MaOH/CQa @ 50 ^nT/mTn; SBKii 100 bar), 
5 XBtaining thA sdcood duted eoaantioiiier. 

Td a stiixed isohitiozL of tbe hamodural pthenol (6.8%, 34 mnxol) in dzy 
DCM (40 wld at O'C isowter mtrogen ^raa added pyridine (3.8 mL, 47 
romol) jfollowed by trtOic anhjdnde (8.0 mL, 47 xomol). The zeacfcion was 
stirred at 0*C for 2 hoata, w&ter (40 mL} added, iihe layers separated, and 

10 the aqueous layer esferacted with DCM (±2). The combined extracts were 
^erashed mth brine Csl), dried (MgSO^), filtered and evaporated, The 
residue was purified by chromatographjr on silica, eluting -with 10-159^ 
EtOAc/hexane, to give Uie triflate (9.64g, 85%). (400MHz ^H; fi-CSDCSb) 1.28 
(2H, m), 1.92 (2H, m), 2.64 (2H, mi, 2.85^.05 (4H, m), 7.13 (2H, m), 7.29 

15 (IH, m). 



Step 2 




A solution of the triflate from Step 1 (9-64 g, 29 mmol), l,r-biB 
20 (diphenyli3lh<»8phiiK>>ferrooene (1.60 g, 2.8 mmal), bis(piiiacolato)diboiron 
(8.05 g, 32 mmdl) and KQAc (8.49 g, 86 mmoD in dry DMP (200 mL) was 
deosygenated by bahMii^ nitrograi thiou©h the solufiou for 20 sntmxutes- 
[l,r-Bis (diphsnylphoBpbjno>Ebnooene] palladium (ID chloride (2.354 g, 
2.9 mmol) was added and deoxygenation was continued Sar a JEurisber 10 
25 minutes. The reaction was heated at 100°C for 4 hours, then allowed to 
cool and diluted with water (400 mL). The catelyst was removed by 
filtration through Hyflo® and the jSItrate was extracted with BtOAc (x3). 
The combined extracts were washed with water then biine, dried (MgSOA 
fdtered and evaporated. The residue was purified by chromatograpihy on 
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silica, eluting with 10-209& EtOAc/hexane to give the prodiict (7.39 g, 82%). 
(360MH2 IH, S-CDCIa) l^Q (2H, m), 1.35 (12H, s), 1.86 (2H, m), 2.69 (2H, 
m). 2.84-3.01 (ffi m), 7.21 (IH, m), 7.63 C2H, jiO. 



6 Sjieaa 




A fiolutioii of the boronate finom Step 2 (2.06 & 6,6 mmol), latexmediate A 
(1.95 g, 6.0 mmol), and sodimix carbonate (0,70 g, 6.6 ZQznol) in dry DMF 
(30 mli) w^tB deda^reeiiatea by bwb^^ faifxog©n through, the solutiazL for 

10 30 minutes. Tetrakis (triphenylphosphine) palladium (0) (0,52 g, 0,45 
mmol) was added and deoxygenation was continued for a further 10 
minuter. The reaction was heated at 100°C for 16 hours then allowed to 
cool and diluted with water (40 mL), The catalyst was removed by 
filtration throogh Hyflo® and the filtrate was estracted with EtOAc (3c3)- 

15 The combined extracts were washed with water then brine, dried Q^SO^, 
filtered and evaporated- The residue was purified by dbromatograpby on 
silica, eluting wMx 10-40% EtOAc/hexane to give the prpduct (1-62 g, 64%). 
(400MHz 8-CDCI3) 1-37 (2H, m), 1.87 (2H, m), 2,61 (2H, m), 2.89-3.09 
(4H, m), 3.91 (3H, e), 6.58 (IH, s), 7.15-7J26 (3H, nO, 7,44 (2H, m), 7,61 

20 (IH, m). 7,71 (lE^, m). MB (ES+) 361, MH+ 



Step 4 




l,l-IHm8thylethylsxilHnanude (392 mg^, 6.0 imuol) followed by titanitim 
25 tetiaethoxide (UZ ml, 5.6 mxQol) were added to a solution of the product 
firomStep 3 (1.0 2.8 mmol) in THF (20 tol), under a nitrogen 
attnjosphere, and the misture was heated at reflux for 24 hours. The 




% 
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mixttir© was cooled to room temperature and potired onto rapidly atk - jdu g 
bxiae. After 30 minutes eUiyl acetate (100ml ) was added and the mixture 
was filtered tbrough a bed of Hyflo®, the pihasee were separated and tibe 
aqueous layer extracted with eth^l acetate (lOOml). The CH^gaoics weore 
washed with hme^ dried CMgSO^ and evaporated in vacuo to give the 
desired imiae as a yellowish feam (1.3 g, 99^) MJZ ES-h (464) (mtt) » 




A solution of the imine from Step 4 (1.3 g, 2.8 mmol) in methanol (40 xtd) 
at O'^O. imder a nitrogen atmosphere, was treated with sodium borohydride 
(212 mg, 5.6 mmol) and the mixture was stirred at O^C for 45 minutes and 
at 4^0 for 16 hours. The reaction was concentrated in vacuo^ the residue 
was diluted wiifli water (40 ml) and extracted with ethyl acetate (2 s: 40 
ml). The organics wew washed with brine^ dried CMgSO^) and evaporated 
in vacuo to give the desired suLfinamide as a brown foam (1.3 g, 99%) M/Z 
ES+ (466) (MH>. 

Step 6 




A solution of the stdfinamide firom Step 6 (1.S g, 2.g mmol) in anhydrous 
methanol (20 xnl) at OKi was treated with hydrogen chloride (4N in 
dioxane, 8 ml, 32 mmol) and the reaction was stirred at O^C for one hour- 
The reaction was evaporated in. vacuo, the residue was diluted with 
sodium bicarbonate (sat 40 ml) and exfapacted vrtth ethyl acetate (2 s: 30 
ml)- The oz^^ajiics were washed with brme, dried CMgSQi) ^ n d evaporated 
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in vacuo to a brown gum which was purified by ion exchange 
diromatography (SCJX, washing with methanol and eluting with atmnnnia 
in methanol <2M)) to give Hlq desired anune as a wMte foam (911mg, 
90%). M/Z ES+ (362) (MH)+, 



10 



15 



20 



Example 1 

2»7-K6S»9J2,1112)-2-lB-(4.flTii>Mfajfi^^ 
5,6JA9aO-hexahydK>-6,S-mefihanobenzo[al[8laimTd 

tri£LtioroetihyDsaI£sQmide 

A solntion of IntermediatB B (50 mg. 0.14 mmol) in dichloromethane (1 mJ) 
was added to iiifluoroelihylaulfamoyl chloride (41 mg, 0-2 mmol), 
triethylamiae (78 fil, O-SS ronwl) was added and the mixture was stirred at 
room temperature for 16 hours. The reaction was qpxenchfid by the 
addition of water (2ml) and the phaaea were separated via a Bond Btote™ 
phase separation cartridge. The aqueous phase was eactracted with 
dichloromethane and the combined otgaoics were evaporated and purified 
by Mass Directed LCMS to give the tiQe compound a white foam (42 mg, 
58 %}. mZ ES+ (523) (MED*. 

The following ejcamples were prepared in aa analogous fashion, usii^ the 
appropriate sulfamoyl chloride: 




Example 


R 




2 




677 




Esoaznple 




mhtOSOEO* 


3 


H 


483 


4 




497 


5 




49S 



fLsample 6 

i\7"-{(6S',9iZ,lli?>-2-[5-(4-flTiOToplieiiyl>-l-iii©thyl-lfl"-pyrazol-^ 
5,6,7,8,9,10-5ie2cahydro-6,9-methaiiobenM|iB] 
€ l-sulfbnamide 




A solution of Intennediate B (400 mg, 1.1 mmol) in THP (8 ttO), under a 
10 nitrogen atmosphere, was treated with catchol sulfete (200 mg, 1.2 mmoO 
and the mixture was staned at room temperature for 65 hoiu^ More 
catciiol sul&te GOO mg, nunol) was added and tibe nmctirce was stirred 
at room temperature &r 20 hours. The reaction was dQuted mth 
ammomum chloride solution (sat, 40 ml) and extracted with ethyl acetate 
15 (2x20 ml). T^orgamcs were washed with brine, dried CMgS<>4) and 
evaporated ire vcustu) ho give a purple gnxn, which was purified hy 
chromatography on silica tethyl acetatedsohestane 1:21 to give the desired 
sul&mate as a white foam (368 mg, 68%) MflS ES+ (534) (MH>*. 
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A ^IvitAxm of *e suMamate from step 1 (60 mg, 0.09 aaiiaol), and 
pyrrolidine (40 ])!. 0.46 mmoV) in diazane (1 mlX under a xdtzogen 
atmosphere was Lfiated at SO'C for 1 hour. The xeadian was dilutBd wife 
water and esdxacted with DCM (3 x 20 xoJd. The extracts w&ve dried 
CMgS04) and evaporated in vacuo to a bi-own gum \(*ich was purified by 
chromatograpliy- on silica [etihyl aceiaterisohexane l;2l to give the desired 
sulfemide as a white foam (40 mg, 91%) WZ ES+ (495) (MH)+. 



Example? 




A soluticm of ttie ketone ficom Step 3 of the pareparatioxi of Intemiediate B 
(0.360 g, 1.0 mmoD, N^-^imethylsnlfiaBcdde (0.620 g, 6.0 iranol) and 
tttaniomCrV) ethoxide (tech., 0.63 mL, 3.0 mmol) ia dry TBEF (6 mL) was 
BtLrred and heatai at refUixmxder nitrogen for 16 hours. The reaction was 
allowed to cool to voom temperature and poured into rapidly stirred brind 
(60 mL). The mrstare was stirred for 1 hour, then, filtered through Hyflo* 
washing with EtOAc. The layers of the filtrate were separated, and the 
aqueous layer was extracted with EtOAc The combined ozganic estracte 
weaee washed with brine, dried (MgSOi), filtered and evaporated. T!h& 
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residue was purified by chromatt^xapl^ on silica, ehitin^ with 5-20% 
EtOAc / DCM, to give the imine (0.333 g, 82%). MB CBS+) 467, mtt* 



5 A solution of the imine firam Step 1 (60 mg, 0.13 mmol) and cntliMt^ 

bocrohydiidB (10 mg, 0.26 mmoD in MeOH (5 mir) was stixved at 0°C for 1 
hsxax. The reaction was caacentrated in vacuo and water (10 mli) was 
added, thea the mixtixre was estracted with EtOAc, an«i the coiuhizied 
organic extracts were washed with hrine,.diled (L%S04>, filtered and 
10 evaporatedv The residiie was prndfiftfl hy rli wmrtafrtgraphy an siliea, eluting 
with 30% EtOAo / hexane, to give the sulfamide (43 mg, 73%), (360MHz 
iH. a-ODOla) 1,25 (2H, m), 1.70 (2H; m), 2.50 C2H, mO, 2.71 (2H, m), 2.87 
(6H, sX 3,10 (2H, m), 3.80 (IH, m), 3.90 (3H, a), 4.59 (m, m), 6.56 (IH, s), 
7.15 (SBC, m), 7-43 (211. m). 7.51 (IH, m), 7.60 (IH, m). MS (]ES+) 469, MH+ 

15 

XlxampleS 

JV"-{(6S,9iE,llB)-2-(5-(4-fluorophenyl)-l-methyl-lH-p!yraM 

5,6,7,8,9,104iexah3rdrD-6,9-methanobe(azo|iiz][S]ammlez^ 

sulfonamide 



20 




A solution of Intennediate B (60 jns, 0.14 mmol) bx dichloromethane (1 mD 
■was addM to n-bu±anesulfonyl chloride (44 aug, 0.28 mmol), followed hy 
tdethylanmue (78 pi, 0.S6 mmol), and the mis±uxe was stirred at room 
temperature finr 16 hours. The xeaction was quenched hy the additilon of 
25 water (2niD and the phases were separated via Bond Elute™ phase 
separation caxtindge. The aqueous phase was extracted -wxlih 
dichloromethane, -^bie combined otganics were evaporated gr^d Uie residue 
purified hy Maes Dinecfced LC3MS to give the title compound a white foam 
MJZ BS+ (482) (MH)+. 




T160QFV 



The fiillowxDg examples were pifepaired ia an analogous ^shicm nsiag the 
approopdLate sulfimyl dbloxide: 

/ 




Esxonple 


S 




9 




520 


10 




542 


11 




609 


12 




537 


13 




508 



Kaample 14 

Propyl (6S,9S,1112)-2-[6-(4^flTaorop]ienyl)-l-3^^ 
5p6,7,S,9,l(Wbe{sahydro-6,9-me^^ [8]aimideii-ll-ylsull!aiiiate 




A solution, of the sulfamate from EyaTnplg 6 step 1 (43 mg, 0.08 mmoD and 
triethjlamiae (14 pi, 0.1 mmol) in n-propanol C1m1X imder a idtrcgezi 
atmofiphere, was heated at 80 "C for 16 hours- The reaction was cooled to 
room temperattire, diluted "with ethyl acetate and washed with $odiluzn 
hydroKide sdlutLon (IW, 3 x 10 ml), followed by water (10 ml) and brine. 
The oi^ziics were dried CM€S04) and evaporated in oacuo to ahrown 
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gmu, which waa purified by chromatography on siJica [efliyl 
acetatedsohexane 1:2] to give the eteaired ewlfemate as a white foam (36 
jng, 93%) M/ZES+ (484) (MH>.. 

ISissaaapl&lS 




Prepared by the nifithod of Esample 14, substrtiridng oydobutanol fcrn- 
poropanoL iO/Z E8+ (496) (MH)«-. 
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